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Flgure 7 is a functional block diagram of one form of software driver for the raster scanned CRT display

generator according to this invention;
55 Figure 8 is a skeich of a flow chart illustrating the process of updating the windows of the presentation

spaces indicated in Figure 7; and
Figure 9 is a sketch of a flow chart illustrating the process of building the screen matrix shown in Figure

7.
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window control block 34 for that presentation space 38 is first updated by altering the width and/or height.
This adds to the right or bottom of window only unless there is also a change in the origin of the window.
Ordinarily, there is no change in the origin unless there is an overflow off the presentation space or screen,
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EP 0 147 542 Bl accessed'location in buffer [err], as detected by the -l
decoder 28, causes the gate 30 to pass the data stored in that location, if

any, t'o the character generator 16. ERFi st7rsadigfti cation trades off a

reduction in hardware against the performance | oss caused by havi ng one of

the buffers non-transparent. In the inplenentation illustrated in Figure 7,

only two di”%?‘@tcés%éﬂecﬁ%?s@%ﬂmf%@@ i§ @lfergd. N t[‘%ls?’ engpalri &big, updatedhRy eper-writing
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and, specifg Qfﬂclté(xt/g ids gdeo,reﬁ,gtgmpggtéon spaces 38 rat her than to the

har dVVar e I &f h@Rdhg® IitheEindoW LohttP biBdi! SRR B! 5léclkl'b$tpre§en?a‘aod $akd Gntrof blodk; A CrOo 3
conput er, sygRnaAge iR drEWhthddn GpddelsatBer sonal Conputer (PC), is assumed to be

- attached t0AGpibslich pREAMY InRly U JradiuhddbA &Z&u.cerreéstaers Ml @ OB\ isitgl ey ;
such as amiolwiBYlub2ibdaicaeirol l er. For this case, the PC hardware buffer 122

acts as tbrAWECcREENsent ati on space. Each presentation space is assigned an

I dent i fi d@RAVONEWaQP and has an associ ated w ndow 30 defined by the operator
or .an ap@RAyaPson programas to size and screen | ocation. Wen the human
(\)‘p/erat or RAVAPPRSQFAL i on program adj usts the wi ndows relative to one

anot her , QW SHARAGTEBUI | ds an i mage in the screen matrix 40 consisting of
the ident§ ﬁ IMMEPIATE gned in the appropriate locations. The matrix 40 may
be creat leAr '?Fe':\/erse order fromthat appearing on the CRT screen
aIIovmng ‘pi[)) g W ndows to be built up by overwiting. Aternatively,
by usifig a Uﬁfﬁ)a °'fah‘?‘?\’ﬁ 8 5°t feHd AREYR%P"H0 can be created by begi nning 35
wi th the uppernost w ndow and so on, down through the overlay. The choice
of the method of grg@atskReE¥ he matrix 40 is based on desired system .
performance. The systemdirects display output to the refresh buffer by
filterigng all screen updates through the screen matrix 40 allowing a
performance i ncr ereniNDMRDANFAN RALAPPRS: WACKIHW (8 Mﬁhe?é 8 allow ng those
characters that actual ly need to be changed or disp ayeg on the screen to
reach the refresh buffer 5fRoS@aPhct Bf‘gwtsr?éﬁmére not currently
required, do not reach the 40 refresh buffer, will not cause an unnecessary
redr aws The absence of theP§ ‘%graws renoves the requirenent
for continual updates of alT w ndows erever tHERSnt ents of one is
altered. In order to wite a character, the 1BM 3274 controller, a

supervi sor application or the PC wi tes character code into pr esent ation
space 38 at |ocati'ons designated by that presentation space's cursor val ue
control block. No other updates are reguired. the new character will be
di spl ayed or not according to whether it falls 45 within the w ndow :
desi gnated by the corresponding wi ndow control block 34 and the portion of 3
t hat w ndow desr gnat ed for d| spl ay by the screen matrix 40. To use the PG
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es¥abl i shed for the PC the same as any other w ndow control block 34
i ntl udi ng 'wi dt h, height, presentation space origin, and screen origin. The
scfeen matrix 40 is updated, and dat e&EH 0047 542BW ndow i n the PC buffer
defined by the wi ndow control blrock 34 will, to the extent allowed by the
screen matri x 40, appear on 50 the CRT screen. Data within a w ndow may be
scroll ed by decrenmenting or increnenting the X or Y value of the w ndow
orfgin. No other controlREABHRRBY BASK needed. Only the correspondi ng wi ndow
intthe screen buffer is rewitten or, if a PC window, the offset register
i hanged. A w ndow ca(r)%lgﬁ rel ocated on the screen by changing the origin
coordinates in the w nd ontrol block 34 for that wi ndow. The screen
rix 40 is updated, and the entire non-PC screen buffer is rewitten with
data for non-PC t S ™ s 55 (hexadecimal FF) for the PC. To enlarge
the visible portion o,? a presentation space w thout scrolling, the w ndow
cdntrol k) ock 34 foANPMAF (FARSEMLE! i on space 38 is first updated.by
alitering the width and/or height. This-adds to the right or bottom of
wijndow only unless there is also a change in the oriain of the vl\g'ndow.
dinarily, there is no chifty& ?Wh‘éu%#ﬁg?% PORY s ¥EHOH, EO] SV over f1 ow
f the presentati on space G&-=>SINBERF 5 EP 0 147 542 Bl in which case,
e corresponding origin is altered. Next, the screen matrix 40 is updated
over-witing wi ndow desi gnator codes of the matrix, starting with the
west priority w ndow<cdnINDMBLE|TScRLEAFWERE SEREENA ndows t o non- PC refresh
ffer 12, are rewitten with data fromthe presentation space for the
n- PC wi ndows and t he hexadeci nal code FE for the PC wi ndow. 5 Fi gure
i || ust®at es the general SR¥pEORAPPHECATIQE I8P (SGRIREDY updating. 1n
ck 42, the presentation spaneoMwieS) row is set to the first PS row
edi ng update; the screen row i IWo RS reen of
e PSrow, the PS colum is set&%‘é%%gf‘?%g?g% g{’h t&?m nee%%lﬁéuﬁf)&gte; t he
reen colum is set to the colum on the screen of the PS col uf?M®he
mber df rows is set to the nunberpgf sRS I @RSsErOoP TR dFeaiaraotershe
nber of columms is set to the nunber- of PS colums to be updated. Then,
e 10 procedure which follows is done for the nunber of rows t
dated. For the number of columms psw beT updedset, o searBbFi ciMBcTERSChecked
detergine if the screen row and colum is within the w nd
dated. This is indicated by the decision block 44. A test is nade for the
, since hardware buffer 122 is tHNPRYRSWIYNDEBHJIOBA s #aR@SYEPLY AE IRBY and t he
exadeci mal code FF is used to denote the PC wi ndow. |f &bgerdesisdwan of
| ock 44 is yes, then the screen row and colum are set to the PS row and
ol um as indicated 15 by bl ocK-26ENCHREC t he screen col um and the PS
olum are incremented as indicated 4y iNopeMa 48sEXHCheron SETRIBOBE SCreen
ol umm and PS colum are increnmented without setting the screen row and
olum to the PS row and &l um. Wen this process is conplete for the
unber of colums to be updated, the PS colum is updated to the first PS
ol um ffeedi ng update as Jadigabgd by block 50. Then, the PSrowis
ncrenented, and the screen row Is increnented as indicated by block 52. 20
jgure 9 illustrates the feneP®MBRhape of the process for building the
creen matrix 40. First, the window is set to the bottom w ndow as
ndicated in block 54. Then for all w ndows not known to be hidden, the
ol | owi g procedure is péFP8rY&d. In block 56, the colum is set to the
3 rst window col utm on t heIBcIOMBRND MOOE t-fre INDVMNIC FOBIYSTEMIQIA first w ndow
©Ow on the screen. For the ptﬂpggrmﬁ;g W ndoyduas . rok Ny @edure i ndi cated
B thin block 58 is foll oweé, nd this procedure includes the procedure
sndi catggd within block 60 25 for the nunber of wi ndow colums. In block
D, the matrix row and CQRrA#TRES? GeisybTeM Wennoks deyswesotcENexaf i on as
gndi cated in block 62. Next, the colum is increnmented as indicated by
B ock 64. Exiting block 60 but still within block 58, the colum is set to
Ehe first wi ndow colum on the screen as indicated by block 66. Then, the
gow i sssncrenented as indicated by block 68. Now exiting block 58, the
g ndow is increnented to the next window as indicated by block 70. 30
#he function which draws the multiple wi ndow display is driven by any one
Bf the follow ng: : '
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1. A PC cursor register update; 2. A PC text/graphics node regi ster update;
3. A change in the wi ndow control "bl ock, screen control block, or

present ation ‘space control block; oEPAQ 14 842Bbe in the presentation space
data. 35 Application prograns nay cause the draw function to occur for
cases 3 and 4 above by using the follow ng functional calls: DRAW SCREEN
DRAW NEWIOP DRAW PS 40 DRAW CURSOR DRAW CHARACTER DRAW PS | MVEDI ATE DRAW
BORDER DRAW O A 45 These FBWHS onal calls are set forth in detail

bel ow. DRAW SCREEN 50 -> | NDVRRF> (fR8RFEBALL FROM MACRO) (I NPUT | S SCB PTR)

SETs SCBPRS ON - DRAW SCREEN <-> | NDMUXF - REBUI LD
S(E;FéEN MATRI X 6 EP 0147 §43§@3.B}EEADY' DRAW TASK 5 EXIT

FROM DI SPATCHER 10 -> | NDMDTF (FAR CALL) | SSUE ?DRAW CURSOR TO
ADJUST W NDOW FOR CURSO?[%-# | NDMCRF 75 <-> | NDMBLK TO CLEAR THE SCREEN 20
DRAW TOP APPLI CATI ON W N (SCBTOPW -> | NDMWN C CALCULATES VARI ABLES FOR
| NDMFTCrAAND PUTS BDRAW BSVMON 25 DRWBRC - OFFSET OF START OF CHARACTERS I N PS
DRWDST - OFFSET OF mbpRir QraftRACHESP MBBRO) (INPUT IS PSCB PTR)

ON SCREEN NDRWROAS/ NDRWCOLS - # ROWS/ COLS TO DRAW ( COVPLETE ROWS) 35 ,
<-> | NDMFTC <-> | NDMSNVA - SEARCH FOR ATTRI BUTE 40 4

° MAKE SURE WINDOW IS ON ACTIVE SCREEN
15

* INDICATE DRAW WINDOW (WCBDRAW ON,SCBDRW ON)

: 20 * READY DRAW TASK
AN
* EXIT
25
FROM DISPATCHER
~> INDMDTF (FAR CALL)
30
* LOOKS THROUGH WCB'S ON ACTIVE SCREEN FOR A WINDOW
THAT NEEDS TO BE DRAWN. START WITH TOP APPL WINDOW,
THEN SYSTEM CHAIN, THEN REMAINDER OF APPL CHAIN
35
° DRAW FIRST WINDOW THAT NEEDS TO BE DRAWN
-> INDMWIC
./ 40 <-> INDMFTC

° DRAW OIA FOR THAT WINDOW
IF COMMAND MODE <> INDMWIC FPOR SYSTEM OIA
IF APPL MODE -> INDMINr FOR APPL 0IA

50 * READY DRAW TASK

55




T O

W BORDER <-> | NDVBDF 45 * ~ DRAWO A | F COMVAND MODE - >
NDWW C. FOR SYSTEM O A | F APPL MODE -> | NDM NF FOR APPL O A 50 DRAW REST

SYSTEM W NDONS ( SYSWCB- >V\CBNEXT%§Q§&?Z> 42 glf” 0147 542 Bl -> I NDMAC <->
NDMFTC -> | NDMBRF EXIT 10 g -> | NDVRDF (FAR CALL FROM MACRO)

I NPUT IS PSCB PTR) MAKE SURE W NDOW IS ON ACTI VE SCREEN | NDI CATE DRAW
NDOW ( WCBDRAW QON, SCBDRW OQN) 20 READY DRAW TASK EXI'T 25
ROM DI SPATCHER -> | NOWRFF (FAR CALL) 30 LOOKS THROUGH WCB'S ON ACTI VE
CREEN FOR A W NDOW THAT NEEDS TO BE DRAWN. START W TH TOP APPL W NDOW
"THEN SYSTEM CHAI N, THEN REMAI NDER OF APPL CHAI N 35 DRAW FI RST W NDOW THAT
YWNEEDS 90 BE DRAN®AW PS| NDMWEDT 40 <-> | NDMFTC DRAW O A

IEECR THAT W NDOW 45 | F COVMWAND MCDE -> | NDMN C FOR SYSTEM O A | F APPL MODE
-> | NDM NF FOR APPL O A 50 READY DRAW TASK 55 8 EP O

147 542 Bl EXI T % INDMRDPRIFARPCALL FRAUEMPCRO) (INPUT IS PSCB PTR)

10

* MAKE SURE WINDOW IS ON ACTIVE SCREEN

* INDICATE DRAW WINDOW (WCBDRAW ON,SCBDRW ON)
15

° READY DRAW TASK

20 => INDMCHF (FAR CALL FROM MACRO) (INPUT IS

\_ PSCB, START@, LENGTH)

* IF ONLY PSCB PASSED, ENTIRE PS IS DRAWN

25 )
g OTHERWISE, LENGTH (ROUNDED TO WHOLE ROW) IS DRAWN
-> INDMWIC
30 <=> INDMFTC
&~
" EXIT
3s
DRAW CURSOR
~ 40 => INDMCRF (FAR CALL FROM MACRO) (INPUT IS PSCB PTR,CURSOR

LOCATION, CURSOR TYPE)

* CHECKS THAT PS 1S ACTIVE. IF NOT, JUST PSCB IS
UPDATED.

* IF INPUT IN OFFSET FORM THEN
%0 <=> INDMRCF - CONVERTS OFFSET TO ROW/COLUMN

55




-> | NDMRDF (FAR CALL FROM MACRO) (INPUT IS PSCB PTR) 10 MAKE SURE W NDOW I S l
ON ACTI VE :SCREEN | NDI CATE DRAWWNMNgVEBDRAW ON, SCBDRW ON) 15 READY DRAW
TASK 20 - *. - > | NDMCHF (FAR ERQ 1474 RACRO) (I NPUT IS

PSCB, START[ err], LENGTH) | F ONLY PSCB PASSED, ENTIRE PS |'S DRAWN 25

OTHERW SE, LENGTH ( ROUNDED TO WHOLE ROW 1S DRAWN -> | NDMAI C 30

<-> | NDMFTC EXI T 35 4 - d R FROM
MACRO) (I NPUT IS PSCB%%%?S‘? %?IWSO&%ME)IS@E TPS IS
ACTIVE. |F NOT, JUST PSCB | S UPDATNDOW | GHANSES FCENL.QRESE ROWOEN  TREM SO <- >

| NDVRCF, - CONVERTS OFFSET TO ROW COLUWN 55 9 EP 0 147 542 Bl <-> | NDMACC
- SEE | F CURSOR VI SIBLE. | F NOT, SCROLLS W NDOW CHANGES WCB LOG CAL

ROWN COL, RC=4) |F W NBOMWIEHEDEERRS B2 BEBRRMI™NTAERY - > | NDMW C <-> | NDMFTC 10
-> | NDMCRS - WRI TES TO ADARNBRWREG STER FOR CURSOR LOCATI ON AND TYPE

(BLI NK, UNDERSCORE) EXIT 20 DRf\ CTER -> | NDMCHF ( FAR CALL FROM MACRO
(I'NPUT ;4 S PSCB PTR, LOCATI ON 55 ) CHECKS THAT W NDOW 1 S VI SI BLE AND
CHARACTER W THI N 30 <=

WNDOW I F I NPUT I N OFFSET FORM THEN <-> | NDVRCF - CONVERTS OFFSET TO

ROW COLUWN
-> INDMCRS - WRITES TO ADAPTER REGISTER FOR CURSOR

5 LOCATION AND TYPE (BLINK, UNDERSCORE)

° EXIT

20
N DRAW CHARACTER

-> INTMCHF (FAR CALL FROM MACRO) (INPUT IS PSCB PTR,LOCATION
25 ) .
OF CHAR)
* CHECKS THAT WINDOW IS VISIBLE AND CHARACTER WITHIN
30 WINDOW

* IF INPUT IN OFFSET FORM THEN
35 <-> INDMRCF - CONVERTS OFFSET TO ROW/COLUMN
° IF INPUT IN ROW/COL FORM THEN
<-> INDMOFF - CONVERTS ROW/COL TO OFFSET

° CALCULATES VA%IABLES IN COMMON FOR INDMFTC
DRW_SRC - OFFSET OF START OF CHARACTER IN PS
45 DRW _DST - OFFSET OF START OF CHARACTER ON SCREEN
NDRWROWS/NDRWCOLS - # OF ROWS/COLS TO DRAW
(COMPLETE ROWS)

50
<~> INDMFTC -~ PUTS ON SCREEN

55

10




;5 | F INPUT I N ROW COL FORM THEN <-> | NDMOFF - CONVERTS ROW COL TO OFFSET
10 CALCULATES VARI ABLES | N COMVON F%B%IQ1DRV\SRC - OFFSET OF START OF
CHARACTER I N. PS 45 - OFFSET OF START OF CHARACTER
ON SCREEN NDRWROWS/ NDRWCCLS - # OF ROWS/ COLS TO DRAW ( COVWPLETE ROWS) 50 <->
I'NDMFTC - PUTS ON SCREEN 55 10 @ EP 0 147 542 Bl * EXIT DRAWDI A ->

I;NDM RF ( FAR CALL FROM N#XZRO) (I NPUT IS PSCB 10 | F TCA THEN <-> | NDMTI C -

U LD O A FROM TCA CONTROL BLOCKS 15 | F NOTEPAD THEN <- >
INDVNPO - TO BUI LD O A FROM NOTEPAD CONTROL BLOCK 20 | F PC THEN <-> | NDMPI C
44 TO BUsLD O A 25 DRAW DIA | F COVWWAND MODE O A WAS BUI LD BY SCREEN

GER |F DCA, OA IS I N DCA BUFFER 30 ADD ANY SYSTEM | NDI CATERS TO O A ->

IINDMW C <- > | NDVFTC_3 NEVISOR 1o S NPVNTF (FAR CALL
ROVMACRO) (1 NPUT 73 @%5‘%9 WW%WI Vi SCREEN OF | F SYSTEM W NDOW
> | NDWKF - TO BUI LD NEW MATRI X 50 [err] | SSUE DRAW

RSOR %O ADJUST W NDOW RoRnGURSER | F 55  EP 0 147 542 Bl

<=> INDMTIC - BUILD OIA FROM TCA CONTROL BLOCKS

15 * IF NOTEPAD THEN
<-> INDMNPO - TO BUILD OIA FROM NOTEPAD CONTROL
BLOCK
20
* IF PC THEN )
<~> INDMPIC - TO BUILD OIA
25 * IF COMMAND MODE OIA WAS BUILD BY SCREEN MANAGER

* IF DCA, OIA IS IN DCA BUFFER
30

* ADD ANY SYSTEM INDICATERS TO OIA
-> INDMWIC <-> INDMFTC

35 -

* EXIT
40 DRAW NEWTOP

-> INDMNTF (FAR CALL FROMMACRO) (INPUT IS WCB)

45
* IF WINDOW ON ACTIVE SCREEN OF IF SYSTEM WINDOW

<-> INDMMXF - TO BUILD NEW MATRIX

50 - ISSUE DRAW CURSOR TO ADJUST WINDOW FOR CURSOR IF




'NEEDED <- > | NDVCRF <-> |-NDMACC <-> | NDMCUS 5 <-> | NDMAIC <-> | NDVFTC TO
DRAW THI S WNDOW | F TOP OF SYSTEM %l}lﬂ 5%]’ ELSE IF TOP OF APPL CHAIN -

GET BOTTOM OF, SYSTEM CHAI N 75 ELSE GET NEXT
H GHER (WCBPREW -> | NDMAI C <-> | NDMFTC 20 EXI T PC CURSOR | NTERRUPT 25 ->

I NDI I NT (FI RST LEVEL | NTERRUPT HANDLER) 30 -> | NDI CUR -
(SECOND LEVEL | NTERRUPT HANDLER) | F PC CURSOR LOCATI ON HAS CHANERHEBDOR PC

CURSOR TYPE HAS CHANGED 3%-> INDMCRF <-> INDMACC THEN SAVE LOCATI ON AND
SI ZE | N COMMON ENQUEUE TO DRAW 40 45 FROM DI SPATCHER - > | NDVDTF
‘FAR CA L) so | SSUE “PRANRMEDRSOR FOR PC CURSOR W TH

NCATI ON AND TYPE FROM COMMON 55 12 EP 0 147 542 Bl DRAW BORDER - >

IO A S TR L B AL o

ACTI VE, USE | NACTI VE BDR (SINGLE BAR) 20 EXIT 25 PC MOXDE | NTERRUPT ->
| NDII'NTe (FI RST LEVEL | NTERRE brH e Ruad® - exar
ELSE IF TOP OF APPL CHAIN - GET BOTTOM OF SYSTEM
CHAIN

15 ELSE GET NEXT HIGHER (WCBPREW)

~> INDMWIC <-> INDMFTC

20
* EXIT

PC CURSOR INTERRUPT
25

=> INDIINT (FIRST LEVEL INTERRUPT HANDLER)

30 => INDICUR - (SECONC LEVEL INTERRUPT HANDLER)
* IF PC CURSOR LOCATION HAS CHANGED OR
PC CURSOR TYPE HAS CHANGED
THEN
SAVE LOCATION AND SIZE IN COMMON
ENQUEUE TO DRAW

35

45 FROM DISPATCHER
-> INDMDTF (FAR CALL)

° ISSUE ?DRAW CURSOR FOR PC CURSOR WITH LOCATION AND
TYPE FROM COMMON

50

55

12




r

"-> INDI CUR - (SECOND LEVEL | NTERRUPT HANDLER) | F PC MODE HAS CHANGED 35

THEN SAVE MODE | N COVMON ENQUEUE TO DRAW 40 FROM DI SPATCHER 45 ->
| NDMDTF (FAR CALL) | F GRAPH CS MOoDER PHER S#383E 2DRAW CURSOR TO | NHI BI T PC
CURSOR 50 ELSE | SSUE ?DRAW CURSOR TO WRI TE PC CURSOR 55 Clains 1. A

mul ti pl e wi ndow di splay systemincluding a repeatedly scanned displ ay
device, a screen buffegr (12) having display data el enent |ocations mapped
directly onto the display areas of the.display device and 13 DRAW BORDER
-> | NDVRDF (FAR CALL FROM MACRO) 10 |IF W NDOW AND BORDER NOT HI DDEN - >

| NDVBDF | F W NDOAkhS sNEBEVE, USE ACTI VE BORDER 15
(DOUBLE BAR) |F WNDOW IS NOT ACTIVE, USE | NACTI VE BDR (SI NGLE BAR) 20 EXI T

25 PC MODE | NTERRUPT -> | NDI I NT (FI RST LEVEL | NTERRUPT HANDLER) 30 ->

| NDI CUR - ( SECOND-b EiEMRONTERRUALLHANMN Bi)ro)F PC MODE HAS CHANGED THEN 35
SAVE MODE | N COMMON ENQUEUE TO DRAW 40 FROM DI SPATCHER -> | NDMDTF ( FAR
CALL) "9 F GRAPHI CS MODE THEN | SSUE ?DRAW CURSOR TO INHI BI T PC CURSO? 50 ELSE

| SSUE ?DRAW CURSOR TO WH FENPGY BNRIIROER NOT HIDDEN
-> INDMBDF

' IF WINDOW 1S ACTIVE, USE ACTIVE BORDER
8 | (DOUBLE BAR)
° IF WINDOW IS NOT ACTIVE, USE INACTIVE BDR
(SINGLE BAR) '

° EXIT

25 '
PC MODE INTERRUPT

-> INDIINT (FIRST LEVEL INTERRUPT HANDLES)
30 '
~> INDICUR - (SECOND LEVEL INTERRUPT HANDLER)
* IF PC MODE HAS CHANGED
THEN
' SAVE MODE IN COMMON
ENQUEUE TO DRAW

35

40 <

FROM DISPATCHER
P ~> INDMDTF (FAR CALL)
* IF GRAPHICS MODE
THEN ISSUE ?DRAW CURSOR TO INHIBIT PC CURSOR

50
ELSE ISSUE ?DRAW CURSOR TO WRITE PC CURSOR

55 Claims

1. A multiple window display system including a repeatedly scanned display cevice, a screen buffer (12)
having display data element locations mapped directly onto the display areas of the display device and
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;5 Cains 1. A nultiple-w ndow di splay syst'em i ncl udi N\g-a Tepeatedty

dcanned di splay device, a screen bu r avi ng di enment
locations mapped directly onto the é%gﬂl‘lgg?%%\ragas of thamﬂ![jm;m%!ﬂﬂmhnd
13 EP 0 147 542 Bl accessing neans traversing the di t
ltocations in synchronismw th the traverse of the di.splay areas of the

ii spl ay device and a fggility for conpiling, from potentially, a plurality
f wi ndows generated independently by individual respective users, an
ggregate of data elenments to be displayed, characterised in that the

conpi i ag facilitypraw seieRol | ed by a screen matri x (24, 40) having conpile
b control |ocations mapped directly onto the display areas of the

i spl ay device and is directly responsive to the contents of the control
ocations to aut onmePi INOMRPF{ (HAReCALLhEROMWBACGROD| € data el enents fromthe

yari ous wi ndows, display area by display area. 2. A display system as

El ai med®in claim 1 wherein there are plural screen buffers [err] traversed
n 10 synchroni sm wIFHIAREW AYPRARDERNCE HHRPEN| spl ay areas and with the
screen matrix, avail able foy masgpgnment to individual users, the filtering
n response to the picture matrix contents beivnEq 8erforrred on the outputs
romthe various buffers to the Ji ¥HPY HedfTEE3USIAGTLE BORDERSt em as

lai med’in claim2 includi ng addmessLEgBHRIr ati ng nmeans [err] for sinulta- 15
neousl y supplying addresses to- q@.c‘pmggws%i g?,?lAlérrg‘lm SgEL BA@#&%%& t he
addr ess generating neans including plural offset n¥ans [err], one for each
buffer, for modifying the addredSECIEBM)i ed to that buffer. 4. A display
systemyas clainmed in claim-3 wherein the task selection nenory nmeans is
arranged to 20 recei ve addresses in synchronismw th addresses supplied
Yo' the plural screen buffers and further includes decoding neans (28) for
decodi ng codes generat édEXXF t he task selection nenory neans in response to
such addresses, the decodi ng neans producing an enable signal for a
sel ectasd one of the plural screen buffers at any given tine. 25 5. A
di spl ay syst em asPeMPEFTERR@Tai m 2 or claim 3 wherein the picture matrix
is maintained in one of the buffers [err] and its conpile control |ocations
may contain either c r. display data elenents, but not both in
any one | ocation, 'i>hgg%‘lbl%i ?ﬁpr%‘é?f%ﬁ?i?skﬁ%ipﬁg”Wf‘ﬁWged to respond thereto
by acc®pting the picture matrix data elenent, if stored in the currently
accessed control | ocatli0qynfiyrt Des8ddvd ‘pﬁ}:e%garngg tyhfpsieRgll cated ot her
buffer, if a control code |s stored 1n the currently accesSed 30
control location in the pictir8& MRPFHAS GIANGER|| sp| ay system as claimed in
cl ai msfg or claim 3 including armgsar acter generator and wherein the task
sel ectT on nenory neans includes t | screen buffers [err]
‘whi ch is designated as a non- trsgggﬁ%%gn{keg@l?&nﬁ buffer, such
‘non-transparent screen buffer h®NQVRPESTQMDRAWt her ei n uni que code points 35
‘whi ch are used to sel ect anpng the renmining screen buffers, the data in
:the plgiral screen buffers being read out in synchronismwth refresh
dresses suppli &7 thereto,the task selection nenory neans further
ltconpri sing decodi ng neans connected to the output of the non-transparent
sscreen buffer fo&ag,@g,qggmﬂkge uni que code points and produci ng an enabl e
tsignal for a selected one of the plural screen buffers at any given tine in
i respomse to the de2cBWMAEF OFARIFALEBUrrent|ly accessed code point and 40
gating means connected to the output of the non-transparent screen buffer
fand responsive to the glecodi ng _neans to pass the current output fromthe
2 non-transparent screen B PRI SsM®PEchar act er code to the character
% gener at or when such out piHEN| Esstiecapsas dopsom codBNHIBITIPCNEERSORAS not being a
‘g code Point. 45 7. A di Sﬂ?.'si‘yrs%ﬁﬁ'tﬁﬁhw%%g%ﬁiﬁeﬁnfﬁ 5 8ifBorl 1 ncludi ng means

§ (32,34) for establishing user associate

>

e

R e

s5 Claims

1. A multiple window display system including a repeatedly scanned display device, a screen buffer (12)
having display data slement locations mapped directly onto the display areas of the display device and
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pfeseni ation spaces (38) 'in honogeneous storage for recEMm di sgﬂ'al dat a

fromthe associ ated user and neans | shing win
respective presentation spaces, theé':gér}%?%g%g facility

means, responsive to the picture matrix, for controlling the Ioad| ng of the

screen buf f eacddising SR kfbishB HRRAGRy 38k SiotioRodabas if 4 Lén?Janmgm&hﬁ‘e {#ﬁ&.@e b
the various wissslonsasiontre dispRy 364c8%Rd BWclif foS@mpiling, & CORRbilty S irddbis
pi cture act ugtdebatediiiipbetid@mly 87 inkitiBuall leScis 6] a@%ggrgiater%f @Ia@ Quté\yn@ e RiEbiBsR,
cl ai med i n chiaratedsel N6 |l itRgconipilihe Rdlity 0B &omebildd b B re&edalaﬁﬁlt@dm%ﬁ@rbompne
buf fer §122) cafroliloeatds akgped cEds s oritdthe ABplb erbas( JPEE dishIBEddRicE ball ie ditdtly te¥ponsive
pi ng, in ®@ditle icordents of thbeodat dedtionshe duaarchachily Mtk thch&/albibR dutd eleRedilfrére lhe
whi ch scr eenvddedsfvandows displays arpbyydidpieg acaar r ent out put to the di splay devi ce,
t he 55 control neans enabling only one of the screen buffers for read
out at any gf dispiay sysem @, clainadi ig glalmy 1| shereie theragre Plusl peebnibatfars HR211R), traverhd Bh
the Wi nlow c¥REYeRismb Witk leaghe ather. iwithli theitdisptaeareasoandi witht the  Seren dhatibn Sivalaige o6r
~each of the FFiaHRLodrdiidvaluses. theligingsin vesperse thibe pickigoratixoreniens bdidg perfoiRd0
147 542 Bl b?"dE%(‘é‘tpuéFrf@"b‘F%\’ﬂ”ﬂécPuﬁ%ﬁ todpegigniaygierie’l adj usting, in response to
changes in the w ndow control block configuration, the screen matrix and
t her eby_ edt dbis ﬁgtﬁm ﬁ%lﬁ\ﬂ?’”g? i FRifm 2 dficluging adgrets, geperpting Sreans Gfs 14 fpr simutta-
di spl ay systr@f’h’s Lﬁf ﬁé P’é‘ SALAS ?Zg{’ &f §rid RlusF! Fegemidfers; e adetess aenetatitgn@pans
dedi cated sg ‘%gﬁ\} (P Qffsek means (2 e fPSTACE ULt 'Y TRAtYipg, e 20dEESeS Suiiedste

and constitutes the present ation space for that user. Revendl catlons 1.

Systeme dgaff rn t% I#lgé mmil ! I Sreis WP LR AN lclilnnmgrlns rranged to
g g‘];]; ;%h?gg Qg S?ngr eJ ﬁ‘! %?FE?B c% aqq:ié ﬁ l%iaue: ;@E%g? éf% ;E?eri ra fur?h;r
canfigures dgsﬁgrﬁs WERE aMsséseﬁe %%@t%lg § Br%eéfo é{f o?] b gﬁ Y

et des mye@@,ads@égglggﬁdp@gtgw@@atn me€S errp aceme emen SLSM onnees
d' affi chage en synchroni sne avec | e parcours des zones d' affichage du

di sposist i &' didplaly GPAGE as himde ™ &A1 bl @dm erreﬁptm)bll:tﬁfe itk tralntained in one of
event uel | emeatpufiélts Y1) EdUitsadonipfle BntrbiEIBRLIERSMBNERRAT MRS doRFHE BEIRE JNEBALy B

di ff6rents ekinbits alterisk Both @S4a@ Ghd bSation) theldampiling AP Bélkg SlrafdcRN® Pésﬁorﬂ%e@gwﬂﬁes
a af fi cher, acaptag ter pictare emtrkedaGUaenhads iff Astbd int tBS cil@ntGOtPdshaf ¢odtfol S&@Bdon, or the
contr 8l 6es paa elementnfeir the enditatd ragter biditky, @) coatyd rRbdedie Stoasaih ame cmRbty beessed
cont r 8e decwioickimniiohe ciofeinpyixes di rect enent sur | es zones d' affichage du
" dispositif d' affichage, et est directenment sensible au contenu des

enpl acenént 4 dgelaystemSselaipiadrin glaimf3 driclaim 3 dngluding & ichpraster ganeilatos argl Whersint the sk
donnees di sFATHYH RnaReEES iNclidesting of e plural sereencayffers (R whichfisf Jesigeatrsl 3sarnorone
d' af f i chageT"3Rsrept sogeabaliRs. Yermrmit@nipgentsseregn byffer havipe Ktfed dherainunique gegespoints

| equel®i | W'é"“p"l”ﬁé’? fosselepintione &hej inairig drraen Rufer: e [dat in the pluralsqipen buffers
par cour ues %EH' H‘r’t 'ﬁ|5§ﬂ‘i£"q"'é@ YilteSireaherddresses aypried therelndtie fask seiggign, memory

d af fi chage™ i Ll ouRu ¢ PO e bt
di ff 6rent 4 f°' %f‘ ! §§'q”1§ T&Eﬁfﬁg 4y ’9& I i%;gﬁ gt ta“%

d' i mage se rt n

| \ﬂ-t/er %§d| a| dec ns c%nnec%é té %\r%% &Jﬂ ée' ans§ar§nt SCI' c?};‘ﬁ :éf;if:dgéeasc SIVE}t/O me
0" al 11 chagay o Sl Leem h%ﬁtsbc,fﬁrb i1

d' adresses doht,- 14,) pour fournir si rru t an rrent es a r esses a c acune de
la pluralit6 de nﬁnnlres I nternbdi aires d 6cran, |es noyens g6n6rateurs

d' adr esSs®es A QEpsEEHRRIm 48 SiaifaY AN i 1@6@@&.@9&:;&3%323%?«?&(,es{da'sﬁaé usd? associated
MenDi re, pQasedi@igh EpaRes (38)5in AOMERAEYs sRLIGH i FecBiviA@ bilsSlay EHIDIdHE the s kiR user I €.
4. Syst ene add afdans RAgRtaBIBhig Wirdlows he hai e8iecd plesell@iod shRQs|Ethe ABMpiliAY RERY

d' enmagasi ratdingl eontrbll rasns, GespaiBivé Acthesictse MbatriQRN@REIIAEG tHe Ida8iag 0thé sdkd buffer
adr esses elpy pyaseritatiom sisace salscdon thesfiladrgetbs esta firom i vadowd wirdloyad idtoathe $cteed @uffer
menoi fles | Rterensitamipilies the' PBBIrepatiuaibt displawpd enitle displayutevies. des noyens d6codeur s
-(28) pour 35 decoder | es codes engendres par |es noyen d' enmagasi nage
de s6l ecti drfispiay sysiene §s elaimed progiaia 7anqlusingzat feest Dag additional resijcated screeroleidfer (322)
produi sant °liMmerigiaArcege tocesa dpar (RFinBerBisluredmetemamping, in additian & the data to be loaded

into the one screen buffer, which screen buffer is to supply the current output to the display device, the
55 control means enabling only one of the screen buffers for read out at any given time.

9. A display system as claimed in claim 8 in which the window control block means indicate the
coordinates and dimensions of each of the windows and -means, responsive to the window control
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| difire d ecran parm la pluralite de nbnoires internbdiair '
: te?}ps donn6 quel conque. 5. Systene d' affichage selon | a remﬂﬂjﬂﬁm HE L’H",
. lairevendication 3, dans |equel |a naEPiC¥PE42Re est 40

: dans une des nenvoires intermnedi a| res (121) et ses enpl acenents de contr8le

de ;conpila- ti YhcRELCN ge%nftor cri ané CgUS%

~e6liments de dO ?@%raﬁ tt\é s%eggrgaetzzn%d%eﬁzéygg ndo Novity 4t s&E& n k& ions. .

quél conque, |es & conpitation étant agencees de naniere a y

répondre en ggceptant Tykée BB AONNESSHER I Rldrdi SacH abdRAS deSicdidd §den buffer

eqmagasi n 6 danstdes@FPlafitfta i BRlasdEiale® et &&oﬁﬂntuﬁ&qﬁespr&eﬁﬁﬁﬁ Spac®tbr hablseirent
dextonnees provenant de lautre nbnoire interntdiai- 45 re indi quée, si

ungcode de cp&hdtAionst emmagasi ne dans | ' enpl acenment de contr8le en cours
d }cces dans la matrice d imge. 6. Systenme d' affichage selon |a

g§b§n ? S o%s néhrari)jﬁse mstge wmgg@ control block

reyendi cati ol Bysitmé Aaffi€hags 6lirghdkdsGRultipies obipfrenaaiin dispoge ARficHagabalad€ de fagon répétée,
cajacteresw et danmémeigllerh@mirangens (@) eygiagasnprgémdies Sddntatlsi d@jod®iet atliemge
cogportent une cofiguds diafExent sy aesTzonks dplfiiiagh | duCdigbesitrtratichags, stndesrmbenata@ds
d eécran (12i) qercouesit led esriplpaeaentsOdiéémentsTde Hennéest dafidbaljeadnr yndhrddsmaraveroln parcours
tr pnsparent e, ded tapeste'afichage du tiepasiitld' aficheged ‘sbdasdarilids potrrcameijea b eatie Segphmliement,
mejoi re des poidhies plelitode fendirepu enggodréesontépardammeets pgyodifférents| etilisdteyrm easpectifs, un
pag mi | es’snbnorgrésat idiféeents-dediicandes sy dffigher. cnaraptéiséaan essqud les fagiiidn Gle scomaiipdon sont
mefroi r es i nt er ABYPEPY ey wecmptree ewan &4 4YnAROITS sIMplagereasts| descanti?le S8 eomgiiation
raf r aTchi ssemefnfigiigs dieglemses str lap pineedadishace dy diserpihd affichagenalorss Firpgismetfsensiple
sef ection de t&¢tRudene sepraniasmests ds oPiEdieat daollisss cuigmatisuemant feg 5merts e danfes
softi e de | a niiRanples feruisylefpdiyesiep ?"ﬂ'eé(,zf’%ﬁld Waqerpéh?ﬁardéﬁf"@*??)our decoder

| e poi ntzé’ ode un| gue et ro un s nal de CcOo nd|t| onne d
re in wémte iyl e s Rl g e e
pst gngicgg ma r| Bé%ra%% YJ"? %t%i ; (gifgarents utllsateurs Iejxltr%&e rliifnse au
. tnce i ag usa t ortles provenant des diverse memell meduan-
1111 | ?e ens passage connectes a |l a sort
dlre dlsp itif d fflcha
| a nﬁrml re int er a re ecran on transpar ente et sensibles aux

ens decogeusiphRRuy afffdﬂéd’e eSS FdverddfafArd, 'cS‘erQnaﬁP&leSnd%&V&H@%urQ@ abir@sses (14:-
ire inter ROy Huf RufdPbidJiBmsRal @e@ta%regﬁstaa&tacﬁgedeQQg@raﬂg d6 MeAolr&Y Rtermédiaires

I qué au gessyal RYImdYensCaundlalelis @dleaies RYMpoRint BosSHb h.ed@aécand&ce O£, )Pad par
noyens d6Cashdive SpobORBbdich 66 adBésePRErmieE 2 Rttethéntlite sdiaire. Syst enme

ffichage selon |l a revendication 1, conprenant des noyens (32, 34) pour

tre en nmanoSysembraaigRdte o6 lLepmdiedionl 8, {Hne kandl alks MbyeAs '8Mmagasidage de sélection
‘quti | i sat eur de3Bjhepeant agercdsvmiut red@sir denabesesnadyhdhahiage aen I Bwssearfaenigsal la
‘qutilisateur meitécdieemérebiredesermég«'e'nes digoam, eﬁtqmnrénd aestrd davguayess @amwisef@) pour

dds noyens de cegadresses; (Rstmaykas, désesiu Iptodujsant erasignat del qoeditgpniemagied ung gigmoire interme-
cqntr8ler |e clpie geﬂremparmelaIp&qu*ﬂsrﬂe|meer°|r¢ﬂ'etﬁrn°€e'ia-5ﬁ8rdecrdﬂ &¢p pPa Jeneé pgpiconque.

s@ ection d espaces de presentation, filtrant ainsi |es donnees provenant

dds diver se§' fRYpIRTP €§ff'ﬂ3fﬁ§ selen asusRdication A el aeyeadication . éﬁ'}sé‘ﬁ‘“@t'a P‘ﬁ?ec ‘é‘ﬁlage est
cqapi l anf® | " i " AN 419P E?ﬁaﬁ?m%ﬂef r"&ﬁ'e%d'%'ﬁ? “ el "fe"*a d& ' g;'*
8} Dispositif ' BﬁuV?'Eﬁ%rss@F 8% 9° ! %ﬁ e8 '6‘79 'E{ﬁg A r a%
droire inter &g ?’C?f.'ﬁe'gtfﬁ%‘fogﬂ‘? eﬁ ) a °" e" ma iy

ondre ]en a de donnees de r%a ﬁce age s emm ace-

ugager (PC), l e con e en !:cgps JE% S, ou if de do'n 9 r'ov tBL a?.ntr ﬁfgm pJ'int
cgarger gkans %1% ts%l srtgm i'ﬁ@gans I A5t E‘a en cours d' accés
uterrredlalredg,1 ournlr a sortie en cours au | Sposi t

dgaf fi chage, es nDyens e controle condi ti onnant seul enment une des

m)l res ing e%m&-'draﬁéhéae E6lofMa RILdicHidne2 lol8a FevdRtidafIFPS cgﬂﬂé}ﬁntqw bErRRGNE de

2@ 9. Systene cshaadbd 6hagR RElPNed MmoyeRY &idhimabiige So SRBon| &0 URhesdSNJIHSE Sine
dgs cont reol e desherepdidisia lpmeu.ﬁwemerﬂoees .meared.awaeesraehzl )@ 3 dERIAde@dMME Enémoire

" confi gur at digires d'écran restantes, les données dans les mémoires mtermed:anres d'écran lues en synchronisme
: avec les adresses de rafraichissement qui leur sont appliquées, les moyens d'emmagasinage de
55 sélection de tdches comprenant en outre des moyens décodeurs connectéds 2 la sortie de la mémoire
intermédiaire d'écran non transparente pour décoder les points de code unique et produire un signal de
conditionnement d'une mémoire intermédiaire parmi la pluralité de mémoires intermédiaires d'écran a
un temps donné quelconque en réponse au décodage du point de code en cours d'accés, et des

15




———— ...

des bl ocs de contr6le de fenetfes, la matrice d ecran et pour 6tablir alors
une priorirté entre les fenetres 25 aux enpl acenents ﬁulﬂmmum"ull)
internediaire d ecran. 10. Systene @Paftarshags sel on Ia

| a revendication 9, dans |equel chacune des nenoires int er n6di &i r®s 4 €cran

dédi ee suppl 6ment ai re _enmagasi ne | es donnees d" af fi chage pour I utilisateur
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4. Anzeigesystem nach Anspruch 3, bei welchem das Task-Auswahi-Speichermittel eingerichtet ist, um

85 Adressen synchron mit an die mehreren Bildschirmpuffer gelisferten Adressen zu empfangen und

ferner Decodierungsmittel (28) zum Decodieren durch das Task-Auswahl-Speichermittel entsprechend

solchen Adressen erzeugter Codes aufweist, wobei die Decodierungsmittel ein Aktiviersignal fiir einen
ausgewdhlten der mehreren Bildschirmpuffer zu jeder gegebenen Zeit erzeugen.
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9. Anzeigesystem nach Anspruch 8, bei welchem die Fenstersteuerblock-Mittel die Koordinaten und

Abmessungen jedes der Fenster anzeigen und auf Fenstersteuerblécke ansprechende Mittel vorgese-
40 hen sind, um entsprechend Anderungen in der Fenstersteuerblockkonfiguration die Bildschirmmatrix zu
- erzeugen und einzustellen und dadurch eine Fensterprioritit bei Bildschirmpufferstellen festzulegen.

10. Anzeigesystem nach Anspruch 8 oder Anspruch 9, bei welchem jeder zusidtzliche dazu bestimmte
Bildschirmpuffer Anzeigedaten flir den zugeordneten Bentitzer speichert und den Darstellungsbereich
45 flr jenen Benlitzer bildet.
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